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The present article describes five different tabulate coral species of the families Micheliniidae and Cleistoporidae from
the Emsian and Eifelian of various localities in northern and central Spain. The species Pleurodictyum elisabetae sp.
nov. is erected. Michelinia guerangeri (Milne-Edwards & Haime, 1851) and Cleistopora smythi Le Maître, 1952 are
described for the first time from Spain. The Spanish fauna’s biogeographical relationships to France, Germany and
northern Africa are very close. The Spanish fauna belongs to the Ibarmaghian Domain of the North Gondwana Province.
The biostratigraphical value of the species found is very limited. • Key words: Anthozoa, biogeography, Devonian, sys-
tematics, tabulate corals, Spain.

MAY, A. 2006. Micheliniidae and Cleistoporidae (Anthozoa, Tabulata) from the Devonian of Spain. Bulletin of
Geosciences 81(3), 163–172 (1 figure). Czech Geological Survey, Prague. ISSN 1214-1119. Typescript received May
29, 2006; accepted in revised form July 26, 2006; issued September 30, 2006.

Andreas May, Saint Louis University – Madrid campus, Avenida del Valle 34, E-28003 Madrid, Spain; maya@ma-
drid.slu.edu

Knowledge of Devonian tabulate corals in Spain is very in-
complete, and few modern publications about them are avai-
lable. The favositids have been examined by Oekentorp
(1975), and similar work for the thamnoporids has been
done by May (1993c, 1995). Fernández-Martínez (1999)
published a paper on heliolitids. Other publications deal
with members of the genus Parastriatopora from Spain
(Tourneur & Fernández-Martínez 1991, Lafuste et al. 1992,
Fernández-Martínez & Tourneur 1993, May 1993c, 2005).

Little is known about Spanish representatives of the
Micheliniidae and the closely related Cleistoporidae, two
families of favositid tabulates that lived far away from
reefs. Oekentorp (1975, fig. 3) reports Pleurodictyum
problematicum Goldfuss, 1829 from the Emsian of the
Asturian coast. Crousilles et al. (1978) present “Michelinia”
homofavosa (Le Maître, 1952) from the Lower Devonian of
the Cordoba province. Lafuste et al. (1993) show “Ligu-
lodictyum” n. sp. from the upper Gedinnian of Asturias.
Plusquellec (1993) describes Procterodictyum polentinensis
Plusquellec, 1993 from the Emsian of the Cantabrian Moun-
tains. García-Alcalde & Soto (1999, pl. 1, figs 1–4) report
Procteria (Granulidictyum) granulifera (Schlüter, 1889)
and Kerforneidictyum kerfornei (Collin, 1912) from the
Eifelian/Givetian boundary beds of Aleje (Provincia León).
Finally, Fernández-Martínez & Plusquellec (2006) describe
Praemichelinia steli Fernández-Martínez & Plusquellec,
2006 from the upper Emsian of Colle (Provincia León) in
the Cantabrian Mountains.

The lack of information from Spain is especially prob-
lematic considering that the families Micheliniidae and
Cleistoporidae are well investigated in the neighbouring
regions of France (Plusquellec 1965, 1970, 1973, 1976,
1993, Le Menn et al. 1976), Germany (Fuchs & Plus-
quellec 1982, Byra 1983, Birenheide 1985, Birenheide et
al. 1989, Plusquellec & Jahnke 1999) and northern Africa
(Le Maître 1952, Lafuste et al. 1993, Plusquellec et al.
1993, Boumendjel et al. 1997, Plusquellec 1998). Conse-
quently, the finding of several specimens belonging to
the Micheliniidae and Cleistoporidae from various Spanish
localities in the collections of the Museo Geominero in
Madrid is of particular interest. The main purpose of this
investigation is to increase the knowledge of Spanish De-
vonian tabulate corals by describing this important mate-
rial. Furthermore, particular attention is drawn to the
palaeobiogeographical implications of these findings, as
little is known about the palaeobiogeographical relations of
the Spanish Micheliniidae and Cleistoporidae.
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All the material investigated belongs to the historical collecti-
ons housed in the Museo Geominero in Madrid. Consequ-
ently, the information on the localities and the stratigraphical
position is not as detailed as is now customary. Except for the
Procteria (Granulidictyum) granulifera (Schlüter, 1889)
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from the upper Eifelian of Polentinos (stock No. 496D), the
stratigraphical information given by the database of the
museum is invariably “Emsian/Couvinian”. However, in
some cases data from the literature allowed the further re-
striction of their stratigraphical position. Because these
specimens are part of the historical collections and are very
small, it was not possible to make thin sections in the cases
where the skeleton was preserved.

The systematic classification follows Hill (1981) and
Birenheide (1985).
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Class Anthozoa Ehrenberg, 1834
Subclass Tabulata Milne-Edwards & Haime, 1850
Order Favositida Wedekind, 1937
Family Micheliniidae Waagen & Wentzel, 1886

Genus Pleurodictyum Goldfuss, 1829

Type species. – Pleurodictyum problematicum Goldfuss,
1829.

Diagnosis and occurrence. – See Birenheide (1985, p. 92).

Pleurodictyum problematicum Goldfuss, 1829
Figure 1A, B

* 1829 Pleurodictyum problematicum Goldfuss, Goldfuss, p.
113, pl. 38, fig. 18a–g, pl. 160, fig. 19a–d.

1875 Pleurodyctyum problematicum Gold. – Mallada, p. 81,
pl. 13, fig. 1.

non 1948 Pleurodictyum problematicum Gold. – Hernández
Sampelayo, pp. 28–29, pl. 7, figs 4, 5, pl. 8, fig. 1.

1965 Pleurodictyum problematicum Goldfuss, 1826. –
Plusquellec, pp. 7–10, pl. 1, figs 1, 4 (see for further
synonymy).

1975 Pleurodictyum problematicum Goldfuss, 1829. – Oe-
kentorp, fig. 3.

1982 Pleurodictyum problematicum Goldfuss, 1829. –
Fuchs & Plusquellec, pp. 5–19, figs 4–20, pls 1–3
(see for further synonymy).

1985 Pleurodictyum problematicum Goldfuss, 1829. – Bi-
renheide, p. 93, pl. 34, fig. 1 (see for further syno-
nymy).

2003 Pleurodictyum problematicum. – Botquelen, pl. 12,
fig. 10.

Neotype and diagnosis. – See Fuchs & Plusquellec (1982,
p. 5).

Material. – Two coralla in steinkern preservation from the
“Emsian/Couvinian” of Almaden (Provincia Ciudad Real)
(stock No. 12D and 1330D).

Description. – The smaller corallum is 20 mm in diameter,
the larger 30 mm. Both coralla show the typical characte-
ristics of Pleurodictyum. The calices are 2–3 mm in diame-
ter (mostly 2.5–3.0 mm diameter) and 4–6 mm in depth
(mostly 5 mm depth). Mural pores are large and numerous.
Impressions of short septal spines are ordered in vertical
rows. There are tubes of Hicetes Clarke, 1908 in the centre
of both coralla.

Remarks. – The Spanish material correlates very well with
the descriptions of Pleurodictyum problematicum Gold-
fuss, 1829 given by Plusquellec (1965), Fuchs & Plusquel-
lec (1982) and Birenheide (1985).

Mallada (1875) describes Pleurodictyum problemat-
icum from four different localities in Spain. Oekentorp
(1975, fig. 3) includes a picture of it from the lower Emsian
of the Asturian coast. Botquelen (2003) includes Pleu-
rodictyum problematicum from the lower Emsian of the
Armorican Massif (France).

Hernández Sampelayo (1948) features Pleurodictyum
problematicum from the Lower Devonian of the Western
Sahara. The material of Hernández Sampelayo (1948, pl. 7,
figs 4, 5), which is stored in the palaeontology collection of
the Museo Geominero (Madrid) under stock No. 1790X,
belongs to the genus Procteria. The corallum figured in
pl. 8, fig. 1 has not been found; however, it is very doubtful
that it pertains to Pleurodictyum problematicum.

Occurrence. – Pleurodictyum problematicum Goldfuss,
1829 is widespread in the Pragian and Emsian (mainly in
the lower Emsian) of Germany, Belgium, France, Spain
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 �!����"# • A – Pleurodictyum problematicum Goldfuss, 1829, stock No. 1330D, Emsian/Eifelian of Almaden (Provincia Ciudad Real). • B –
Pleurodictyum problematicum Goldfuss, 1829, stock No. 12D, Emsian/Eifelian of Almaden (Provincia Ciudad Real). • C – Pleurodictyum elisabetae sp.
nov., holotype, stock No. 13D, Emsian/Eifelian of Tramacastilla de Tena (Provincia Huesca). • D – Pleurodictyum elisabetae sp. nov., paratype, stock
No. 14D, Emsian/Eifelian of Tramacastilla de Tena (Provincia Huesca). • E – Procteria (Granulidictyum) granulifera (Schlüter, 1889), stock No. 496D,
upper Eifelian of Polentinos (Provincia Palencia). • F–H – Michelinia guerangeri (Milne-Edwards & Haime, 1851), stock No. 1111D, upper Emsian of
Colle (Provincia León). • F – corallites in longitudinal section. • G – oral view showing calices. • H – lateral view showing growth wrinkles. • I – Procteria
(Granulidictyum) granulifera (Schlüter, 1889), stock No. 1516D, upper Emsian of Colle (Provincia León). • J–K – Cleistopora smythi Le Maître, 1952,
stock No. 41D, Emsian/Eifelian of Las Peñotas (Provincia León). • J – oral view showing calices. • K – longitudinal section. Scale bar represents 10 mm.
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and northern Africa (Plusquellec 1965, Fuchs & Plusquel-
lec 1982, Birenheide 1985). The material described here
from the Emsian/Eifelian of Central Spain fits well with the
known distribution of the species.

Pleurodictyum elisabetae sp. nov.
Figure 1C, D

Holotype. – Figure 1C, stock No. 13D, Museo Geominero
(Madrid).

Paratype. – Figure 1D, stock No. 14D, Museo Geominero
(Madrid).

Type horizon and locality. – Both holotype and paratype
come from the “Emsian/Couvinian” of Tramacastilla de
Tena (Provincia Huesca).

Material. – Only the holotype and the paratype.

Etymology. – After the present author’s daughter, Elisabet.

Diagnosis. – A species of Pleurodictyum with calices of
1.0–2.0 mm diameter and 4–6 mm depth. Mural pores are
very large (0.2–0.3 mm diameter) and numerous.

Description. – Both coralla are in steinkern preservation,
15 mm in diameter, and show the typical characteristics of
Pleurodictyum. The coralla are flat. The aboral side is not
preserved. In the holotype (13D) the calices have a
1.0–1.7 mm diameter (mostly 1.2–1.3 mm diameter) and
4–5 mm depth. In the paratype (14D) the calices are
1.1–2.0 mm in diameter (mostly 1.5 mm diameter) and
4–6 mm deep.

New corallites intercalate between the existing ones,
giving the corallum a radiating appearance. The internal
moulds of the corallites do not show the longitudinal de-
pression that is familiar from several species of Pleuro-
dictyum.

The common wall between the corallites is around
0.3–0.6 mm thick (with some uncertainty because of diffi-
culties of measuring this distance in steinkern preserva-
tion). Mural pores are very large and numerous. They are
channel-like, straight or (less commonly) slightly bent. The
mural pores are 0.2–0.3 mm in diameter and 0.3–0.8 mm
apart from each other.

Impressions of short, isolated septal spines are irregu-
larly distributed in the area between the mural pores. The
septal spines are less common than the mural pores. In
cross-section the septal spines are more or less round and
about 0.1 mm thick. The septal spines are not ordered into
vertical rows. Septal ridges do not occur.

No indication of the existence of tabulae could be

found. In the centre of both coralla are foreign bodies that
we cannot identify unequivocally. They are possibly tubes
of Hicetes Clarke 1908.

Remarks. – The material clearly belongs to the genus Pleu-
rodictyum. It shows close similarities to Pleurodictyum
problematicum Goldfuss, 1829, but has much smaller co-
rallites. (For example, the calices of P. problematicum are
2.5–3 mm in diameter). In all the literature consulted no
comparable species has been described.

The only exception is the description of Pleuro-
dictyum? parvum Dubatolova, 1960 from the Lower Devo-
nian of the Upper Amur Basin (Asian part of Russia) by
Dubatolov & Dubatolova (1969, p. 40, pl. 9, figs 3, 4).
Dubatolov & Dubatolova (1969) report a corallite diameter
of 1.0–1.5 mm and wall thickness of 0.2–0.4 mm. These di-
mensions are consistent with Pleurodictyum elisabetae sp.
nov. However, Dubatolov & Dubatolova (1969, p. 40) state
that the mural pores are small. They do not give any mea-
surements, but their figures show that the mural pores in
Pleurodictyum? parvum Dubatolova, 1960 are small and
unimportant. This is clearly different than Pleurodictyum
elisabetae sp. nov. with very large and frequent mural
pores. Nevertheless, it is possible that Pleurodictyum
elisabetae sp. nov. and Pleurodictyum? parvum Duba-
tolova, 1960 are related. Unfortunately, all attempts by the
author and his colleagues to find the original publication of
Pleurodictyum? parvum Dubatolova, 1960 have failed.
Consequently, it is probable that the description by Duba-
tolov & Dubatolova (1969) is the first description of
Pleurodictyum? parvum.

Occurrence. –Pleurodictyum elisabetae sp. nov. is cur-
rently known only from the Emsian/Eifelian of Tramacas-
tilla de Tena (Provincia Huesca).

Genus Michelinia De Koninck, 1841

Type species. – Calamopora tenuiseptata Phillips 1836,
sensu De Koninck, 1841.

Diagnosis and occurrence. – See Birenheide (1985, p. 97).

Remarks. – For Michelinia guerangeri (Milne-Edwards &
Haime, 1851) the genus Praemichelinia was erected by
Lafuste & Plusquellec (1980, p. 143), based on some dif-
ferences in the orientation of the (micro-)lamellae of the
microstructure (Lafuste & Plusquellec 1980, Lafuste &
Plusquellec 1985, pp. 24–25). Birenheide (1985, p. 97)
considers Praemichelinia Lafuste & Plusquellec, 1980 as a
junior synonym of Michelinia De Koninck, 1841.

Oekentorp & Schröder (2001) discuss the differences
in the microstructure between Praemichelinia and Miche-


��

��������	
�	��
������	�	�
��	���	��	����



linia (Protomichelinia), with the result that they interpret
the differences as being a result of diagenetic alterations of
the microstructure.

Fernández-Martínez & Plusquellec (2006, pp. 46, 47)
justify the validity of the genus Praemichelinia based on
details of the microstructure, and state: “In the absence of a
convincing demonstration that the morphology, polarity
and disposition of the lamellae (and microlamellae) in rela-
tion to the median dark line are no more than the result
of diagenetic processes, it seems appropriate to accept
the validity of the genus Praemichelinia, just as defined
by Lafuste & Plusquellec (1985)” (Fernández-Martínez &
Plusquellec 2006, p. 47). However, Oekentorp (1972, pp.
55–69; 1980, pp. 148–150) uses many examples to demon-
strate that these types of (micro-)lamellar microstructures
and the orientation of the (micro-)lamellae are the results
of diagenetic alterations. That Fernández-Martínez &
Plusquellec (2006) are apparently unaware of these publi-
cations is perhaps because they are written in German.
Nevertheless, in the “8th International Symposium on Fos-
sil Cnidaria and Porifera” Oekentorp presents a current
discussion of diagenetic alterations of the microstructure
of Palaeozoic corals in English, again proving the dia-
genetic origin of (micro-)lamellar microstructures in cor-
als (Oekentorp 2001, p. 201–207). It is concluded that
“Finally, ‘microlamellar structures’ respectively pseudo-
lamellae and zigzag-patterns are, as proven several times,
and again substantiated by observations in Enallophrentis
and Procteria, doubtless diagenetic in origin!” (Oeken-
torp 2001, p. 207).

Based on the investigations of Oekentorp (1972, 1980,
2001), which are confirmed by the present author’s own
experience with diverse diagenetic alterations of the micro-
structure in Devonian tabulate and rugose corals (May
1993a, b), the opinions of Birenheide (1985) and Oeken-
torp & Schröder (2001) are followed, and Praemichelinia
is considered as a junior synonym of Michelinia.

Michelinia guerangeri (Milne-Edwards & Haime, 1851)
Figure 1F–H

* 1851 Beaumontia guerangeri; Milne-Edwards & Haime,
p. 280, pl. 17, fig. 1.

1980 Praemichelinia guerangeri guerangeri (Milne-Ed-
wards & Haime, 1851). – Lafuste & Plusquellec,
pp. 148–162, figs 25, 26, figs 28–30, figs 32–36,
figs 42–44, pl. 20, figs 1–4, pl. 21, figs 1, 3, 4, pl. 22,
figs 1–8 (see for further synonymy).

1980 Praemichelinia guerangeri cryptospina n. sp. – La-
fuste & Plusquellec, pp. 162–171, fig. 27, figs 46, 47,
pl. 21, fig. 2, pl. 22, figs 9, 10.

1985 Michelinia guerangeri (Milne-Edwards & Haime,
1851). – Birenheide, p. 97, fig. 64.

1988 Praemichelinia guerangeri guerangeri (Milne-Ed-
wards & Haime, 1851). – Lafuste & Plusquellec, p. 192.

1999 Praemichelinia n. sp.? e.g. guerangeri guerangeri
Milne-Edwards & Haime, 1851. – Plusquellec &
Jahnke, pp. 439–443, figs 3–5, pl. 1, figs 5–7.

Holotype and diagnosis. – See Lafuste & Plusquellec
(1985, p. 148).

Material. – Three isolated coralla with preserved skeleton
from the “Emsian/Couvinian” of Colle (Provincia León)
(stock No. 801D, 1110D and 1111D).

Colle is a small village on regional road LE-3143, ap-
proximately 5 km east of Boñar. On the slope of the hill
where the Colle church is situated are outcrops of upper
Emsian shales and marlstones with intercalated lime-
stones that have been well-known since the nineteenth
century for the quality and wealth of their fossil content.
Modern descriptions of this locality are given in
Fernández et al. (1995, p. 43), García-Alcalde (1999), and
Fernández et al. (in press). The material probably comes
from this locality.

Description. – The coralla are cerioid, irregularly spherical,
and 22–28 mm in diameter. The substratum of corallum
801D was a brachiopod valve. In the two other speci-
mens the substratum is unknown. The corallites rise
from the substratum in a fan-like pattern. The longest co-
rallites, which reach almost from the oral surface of the
corallum to the substratum, are 17–20 mm long in co-
ralla 1110D and 1111D, and about 10 mm long in coral-
lum 801D.

The outer (aboral) surfaces of the coralla show well de-
veloped growth wrinkles. Furthermore, they show fine
rows of points or fine stripes that are longitudinally ori-
ented. There are 3–6 rows of points or stripes to 1 mm verti-
cal distance.

The calices are polygonal or rounded polygonal. The
large calices in coralla 801D and 1111D are 3.8–4.0 mm in
diameter, and 4.0–4.5 mm in corallum 1110D. Between the
large calices there also occur some small calices, the maxi-
mum diameters of which vary between 1 and 3.5 mm.

Longitudinal sections (produced by erosion) show that
the calices are about 2–3 mm in depth. The common wall
between the corallites is 0.1–0.5 mm (mostly about
0.2 mm) thick. All horizontal skeletal elements are convex
and bubble-like or inverse plate-like. Incomplete horizon-
tal skeletal elements (= tabellae) and complete horizontal
skeletal elements (= tabulae) have more or less the same
frequency. Between 1–3 (mostly 1.5) horizontal skeletal
elements occur in a longitudinal distance of 1 mm.

Septal spines occur frequently. They are very small,
nodule-like, and reach a maximum of 0.1 mm into the lu-
men of the corallite. No mural pores were observed.
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Remarks. – The Spanish material matches very well with
the description of Praemichelinia guerangeri (Milne-Ed-
wards & Haime, 1851) by Lafuste & Plusquellec (1980),
and with the description of Michelinia guerangeri
(Milne-Edwards & Haime, 1851) by Birenheide (1985).
Lafuste & Plusquellec (1980) describe beside the typical P.
guerangeri guerangeri as other subspecies of Praemicheli-
nia guerangeri cryptospina Lafuste & Plusquellec, 1980
with more weakly developed septal spines. Because it is
not possible to make thin sections from the Spanish mate-
rial, the present author declines to make a subspecific as-
signment.

Michelinia homofavosa Le Maître, 1952 from the
Lower Devonian of Algeria is similar to Michelinia
guerangeri (Milne-Edwards & Haime, 1851), but can be
distinguished from the latter by its smaller corallites, the
largest of which are only 2.5–3.5 mm in diameter (Le
Maître 1952, pp. 78–79, pl. 9, figs 5–8).

Praemichelinia steli Fernández-Martínez & Plusquel-
lec, 2006 from the upper Emsian of Colle (Provincia León)
is much larger than Michelinia guerangeri. For example,
the large corallites in P. steli are 6–10 mm in diameter
(Fernández-Martínez & Plusquellec 2006, p. 47).

Occurrence. – Michelinia guerangeri guerangeri (Milne-
Edwards & Haime, 1851) is known from the Pragian of the
Armorican Massif in France (Lafuste & Plusquellec 1980).
Michelinia guerangeri cryptospina (Lafuste & Plusquellec,
1980) occurs in the Lochkovian of the Armorican Massif
and the Lower Devonian of Algeria (Lafuste & Plusquellec
1980). A very closely related form occurs in the lower Em-
sian of the Kellerwald (Germany). The material described
here from the upper Emsian of Northern Spain signifi-
cantly expands the known stratigraphical and geographical
distribution of Michelinia guerangeri.

Subgenus Procteria (Granulidictyum) Schindewolf, 1959

Type species. – Pleurodictyum granuliferum Schlüter, 1889.

Diagnosis and occurrence. – See Birenheide (1985, p. 101).

Procteria (Granulidictyum) granulifera (Schlüter, 1889)
Figure 1E, I

* 1889 Pleurodictyum granuliferum Schlüter, p. 361, pl. 4,
figs 5–8.

1952 Procteria granulifera (Schlüter) emend. Stumm. – Le
Maître, pp. 92, 93, pl. 2, figs 13–16.

1983 Procteria (Granulidictyum) granulifera (Schlüter,
1889). – Byra, pp. 50–52, pl. 17, figs 44–46 (see for
further synonymy).

1985 Procteria (Granulidictyum) granulifera (Schlüter,
1889). – Birenheide, p. 102, pl. 35, fig. 4.

1999 Procteria (Granulidictyum) granulifera (Schlüter). –
García-Alcalde & Soto, pl. 1, figs 1, 2.

Lectotype and diagnosis. – See Byra (1983, pp. 50–51).

Material. – An isolated corallum with preserved skeleton
from the “Emsian/Couvinian” of Colle (Provincia León)
(stock No. 1516D), and another corallum with preserved
skeleton from the upper Eifelian of Polentinos (Provincia
Palencia) (stock No. 496D). (More information about the
Colle locality is given under Michelinia guerangeri.)

Description of corallum 1516D. – The corallum has a dia-
meter of 17 mm. The aboral surface is slightly concave and
shows clear granulation due to rounded nodules of about
0.2 mm diameter, as is characteristic for the genus Procteria.

The large calices are 4.5–5 mm in diameter. Small ca-
lices, which have 1.5–2 mm diameters, very frequently oc-
cur in the corners of the large calices. The calices are very
shallow (may be 1–2 mm depth). On the floor of the calices
are irregular nodules of about 0.2–0.3 mm diameter.

The common wall between the calices is 0.3–1.0 mm
(mostly about 0.5 mm) thick. Mural pores are 0.2–0.3 mm
in diameter. The outer margin of the calices shows worn,
irregular nodules of about 0.2–0.5 mm in diameter.

Description of corallum 496D. – The corallum has a dia-
meter of 18 mm. The aboral surface is not visible. The large
calices are 4.0–5.0 mm in diameter. The small calices are
very regularly arranged in the corners of the large calices,
and have diameters around 1.5 mm.

The common wall between the calices is 0.2–0.5 mm
thick. Mural pores are relatively rare and have diameters
between 0.1–0.3 mm. The outer margins of the large ca-
lices are slightly undulated due to septal elements.

Remarks. – The Spanish material shows the significant
characteristics of Procteria (Granulidictyum) granulifera
(Schlüter, 1889). The North American Procteria (Granuli-
dictyum) cornu (Stumm, 1950) is very similar to Procteria
(Granulidictyum) granulifera (Schlüter, 1889), but the
large calices of P. cornu are only about 3 mm in diameter
(Stumm 1950, p. 213), while the large calices of P. granuli-
fera have diameters around 5 mm (Byra 1983, p. 51). The
large calices of the Spanish material are slightly smaller
than those of the typical German material of P. granulifera,
but much larger than those of P. cornu. In this way, the
Spanish material is similar to the material of Le Maître
(1952), in which the calices are also slightly smaller than in
the typical German material of P. granulifera. The fact that
the Spanish material here described extends from the Em-
sian to the upper Eifelian, but has the characteristics of the
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stratigraphically older African material, supports the clas-
sification of the African material with Procteria (Granuli-
dictyum) granulifera (Schlüter, 1889).

Occurrence. – The typical German material of Procteria
(Granulidictyum) granulifera (Schlüter, 1889) is wides-
pread in the upper Eifelian of the Western and Eastern Rhe-
nish Massif (Byra 1983; May 1986, p. 30). The material
described by Le Maître (1952) from Algeria and Maurita-
nia is somewhat older, as it originates from upper Emsian
and lower Eifelian beds.

Furthermore, García-Alcalde & Soto (1999) figure
Procteria (Granulidictyum) granulifera (Schlüter) from
the Eifelian/Givetian boundary beds of Aleje (Provincia
León). The material described in the present paper from
beds of upper Emsian to upper Eifelian age confirms the
distribution known hitherto.

Family Cleistoporidae Easton, 1944

Genus Cleistopora Nicholson, 1888

Type species. – Michelinia geometrica Milne-Edwards &
Haime, 1851.

Diagnosis and occurrence. – See Birenheide (1985, p.
103).

Remarks. – Similar to the case of Michelinia versus Prae-
michelinia, Plusquellec (1973) erected the genus Paracle-
istopora for Cleistopora smythi Le Maître, 1952 based
on some microstructural differences. Birenheide (1985,
p. 103) considers Paracleistopora Plusquellec, 1973 as a
junior synonym of Cleistopora Nicholson, 1888. For rea-
sons discussed above (see Michelinia), the present author
follows Birenheide (1985).

Cleistopora smythi Le Maître, 1952
Figure 1J, K

1875 Michelinia geometrica Edw. & Haime. – Mallada, p.
83, pl. 16, fig. 3.

1952 Cleistopora smythi sp. nov. – Le Maître, pp. 85–87,
pl. 3, fig. 16–26.

1973 Paracleistopora smythi Le Maître. – Plusquellec, fig. 1.
1998 Paracleistopora smythi (Le Maître, 1952). – Plus-

quellec, pl. 1, fig. 12.

Type material and diagnosis. – See Le Maître (1952, pp.
85–86).

Material. – An isolated corallum with preserved skeleton

from the “Emsian/Couvinian” of Las Peñotas (Provincia
León) (stock No. 41D).

Description. – The corallum is very flat (3–6 mm thick)
and slightly convex. It is a fragment with a maximum
length of 24 mm. A holotheca with growth wrinkles is de-
veloped on the aboral surface.

All calices are hexagonal and have a similar size:
6–8 mm diameter, mostly 6.5–7.5 mm. The calices are
1.5–2 mm deep. The floor of the calices is even, but shows
many short septal spines of about 0.1–0.5 mm diameter
with nodule-like appearances.

The common wall between the calices is 0.6–1.0 mm
(mostly about 0.5 mm) thick. It shows 0.6–1.0 mm thick
broad septal ridges that form tooth-like elevations. A longi-
tudinal section shows that the basal parts of the corallites
are filled by a spongy mass of septal elements.

Remarks. – The Lower Devonian species Cleistopora geo-
metrica (Milne-Edwards & Haime, 1851) can be distingu-
ished easily from Cleistopora smythi Le Maître, 1952 by its
smaller size (4–5 mm corallite diameter) (Plusquellec
1976, pp. 183–187, pl. 38, figs 1–5; Birenheide 1985,
p. 103, pl. 36, fig. 3).

Mallada (1875) describes Michelinia geometrica
Milne-Edwards & Haime, 1851 from Las Peñotas. How-
ever, the fact that the material described by Mallada (1875)
has corallite diameters between 5 and 7 mm excludes it
from the true Cleistopora geometrica (Milne-Edwards &
Haime, 1851), and proves its identity with the material de-
scribed in the present paper as Cleistopora smythi Le
Maître, 1952. It is possible that the specimen described
here is identical to the material cited by Mallada (1875)
from Las Peñotas.

Occurrence. – Cleistopora smythi Le Maître, 1952 is
known from the upper Emsian of Algeria and the Armori-
can Massif in France (Boumendjel et al. 1997, p. 98; Plus-
quellec 1998). The material described in the present paper
from the Emsian/Eifelian of northern Spain significantly
expands the known geographical distribution of Cleisto-
pora smythi.

���������

The descriptions given here of five different species of Mi-
cheliniidae and Cleistoporidae from different parts of Spain
significantly contribute to the knowledge of this group, and
allow several important conclusions to be drawn:

Michelinia guerangeri (Milne-Edwards & Haime,
1851) and Cleistopora smythi Le Maître, 1952 are de-
scribed from Spain for the first time. Pleurodictyum
elisabetae sp. nov. is totally new. This diversity of species
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in such a limited collection allows us to expect the total di-
versity of Devonian Micheliniidae and Cleistoporidae in
Spain to be much higher.

The biogeographical relationships between Spain,
France, Germany, and northern Africa are very close.
Spain shares four species with northern Africa, three with
Germany, and three with France. With the exception of
Pleurodictyum elisabetae sp. nov. none of the species show
any closer relationship to Asian tabulate corals. These ob-
servations are consistent with the assigning of central and
northern Spain to the Ibarmaghian Domain of the North
Gondwana Province by Plusquellec et al. (1997, p. 124)
and Plusquellec & Hladil (2001, p. 43).

It is remarkable that the Spanish Micheliniidae and
Cleistoporidae show very few relationships to Asia, as the
close relationships of other groups of Spanish tabulate cor-
als to Asia are well known – e.g. in the favositids (Oeken-
torp 1975) and in the thamnoporids (May 1993c, 1995).
Perhaps the Micheliniidae and Cleistoporidae had a higher
degree of endemicity than other groups of tabulate corals.
A similar situation is known from the Auloporida of Poland
(Zapalski 2005).

These Micheliniidae and Cleistoporidae have only very
limited biostratigraphical value. This may be demonstrated
by two examples: In the Armorican Massif (France)
Michelinia guerangeri (Milne-Edwards & Haime, 1851) is
restricted to the Lochkovian and Pragian, but in northern
Spain it occurs in beds of upper Emsian age. García-Al-
calde & Soto (1999) use Procteria (Granulidictyum)
granulifera (Schlüter, 1889) as an index fossil for the
Eifelian/Givetian boundary, but this species also occurs in
the upper Emsian beds of the same region.

The Micheliniidae and Cleistoporidae have their high-
est frequency and diversity in Spain during the Emsian and
Eifelian. However, even within this time-span, they are
only a subordinate group of tabulate corals. For compari-
son, ten species of favositids (Oekentorp 1975), six species
of thamnoporids (May 1993c), four species of the genus
Parastriatopora (May 1993c, May 2005, Tourneur & Fer-
nández-Martínez 1991), two species of the genus Calia-
pora (Fernández-Martínez & Tourneur 1993) and one
heliolitid species (Fernández-Martínez 1999) are known
from the Emsian and Eifelian of the Cantabrian Mountains.
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